The relative roles of centrosomal and kinetochore-driven microtubules in Drosophila spindle formation.
Mitotic spindle assembly in centrosome-containing cells relies on two main microtubule (MT) nucleation pathways, one based on centrosomes and the other on chromosomes. However, the relative role of these pathways is not well defined. Here we review the studies on spindle formation in Drosophila centrosome-containing cells. Mutants with impaired centrosome function assemble functional anastral spindles in somatic tissues and survive to adulthood. In contrast, mutants defective in chromosome-driven MT formation form highly aberrant mitotic spindles and die at larval stages. The requirements for spindle assembly in Drosophila male meiotic cells are diametrically opposed to those of somatic cells. Spermatocytes assemble morphologically normal spindles in the complete absence of chromosome-induced MTs, but are unable to organize a functional spindle in the absence of centrosomal MTs. Male meiotic spindles are much larger than mitotic spindles as they contain most of the tubulin needed for sperm tail formation. We suggest that the centrosome-based mechanism of spindle assembly in spermatocytes reflects their need for rapid and efficient polymerization of a particularly large amount of tubulin.